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Restrictive cardiomyopathy in young children is rare and carries a poor prognosis. 
We report an 18-month-old girl with poor feeding and abdominal distension. Except 
for hepatomegaly, no other gastrointestinal abnormalities were found. She had normal-
sized ventricles but biatrial enlargement. Echocardiography demonstrated normal 
systolic but impaired diastolic function. Cardiac catheterization revealed a charac-
teristic dip-and-plateau configuration of the right ventricular pressure tracing. The 
diagnosis turned out to be typical restrictive cardiomyopathy. The patient was 
maintained on aspirin while awaiting cardiac transplant.
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1. Introduction
Restrictive cardiomyopathy is a rare entity in child-
hood and carries a poor prognosis. Because it is so 
uncommon, most of our understanding of its clinical 
and hemodynamic manifestations derives from ob-
servations in adults. However, there may be certain 
distinct features that are specific to its presentation 
in early childhood. Here, we report a pediatric pa-
tient who presented with hepatomegaly as an initial 
manifestation of restrictive cardiomyopathy.
2. Case Report
An 18-month-old girl suffered from progressive ab-
dominal distension and poor feeding for 2 months. 
Her perinatal course was uneventful, and there was 
no history of prior viral infection causing heart 
failure. Physical examination revealed hepatome-
galy that was confirmed by abdominal ultrasound. 
No heart murmur was audible, and there was no 
significant peripheral edema. Chest radiography 
showed slight cardiomegaly, but electrocardiogra-
phy revealed severe bilateral atrial enlargement and 
QRS-T discordance (Figure 1). Two-dimensional 
echocardiography showed dilatation of both atria 
and a slightly thickened interventricular septum 
(Figure 2A). The left ventricular (LV) ejection frac-
tion was 0.58, and the left atrial-to-aortic root ratio 
(LA:Ao) was 1.69. Both ventricles were of normal 
size (Figure 2B). A small pericardial effusion was 
present, and the inferior vena cava and hepatic vein 
were markedly dilated. There was no systolic an-
terior motion of the mitral valve. Doppler interro-
gation revealed moderate tricuspid and mitral 
regurgitation, decreased deceleration of the mitral 
(70 ms) and tricuspid (80 ms) inflows, faster than 
normal isovolumic relaxation of the right ventricle 
(55 ms), and increased E/A ratios of both the mi-
tral (Figure 2C) (E, 91.1 cm/s; A, 26.6 cm/s; E/A, 
3.42) and tricuspid (E, 56.8 cm/s; A, 22.2 cm/s; E/A, 
2.56) inflows. Cardiac magnetic resonance imaging 
(MRI) showed no thickening of the pericardium. 
The child had mild liver dysfunction (aspartate ami-
notransferase, 46 IU/L) with a prolonged prothrombin 
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time of 15.6 seconds. Car diac catheterization 
showed elevated end-diastolic pressure in both ven-
tricles (right ventricle [RV], 13 mmHg; LV, 24 mmHg). 
The RV pressure tracing demonstrated a character-
istic square root sign (an early diastolic dip with 
a rapid rise to an elevated plateau) and lack of res-
piratory variation (Figure 3). The pulmonary artery 
pressure was 21/16 mmHg. No coronary artery ab-
normality or other cardiac anomaly was detected. 
Results of metabolic screening tests were normal. 
We could not identify any infiltrative disease that 
would explain the restrictive cardiomyopathy this 
child had, although we did not perform endomyo-
cardial biopsy because the patient was so young. 
Figure 1  Electrocardiography shows severe bilateral atrial enlargement and QRS-T discordance.
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Figure 2  Echocardiographic findings. (A) Parasternal 
long-axis view in systole shows a markedly dilated 
left atrium. (B) Apical four-chamber view in systole. 
Both right and left atria are markedly enlarged but 
the ventricles are of normal size and thickness. 
(C) Pulsed Doppler mitral inflow pattern (leaflet 
tips) consistent with restrictive physiology, that is, 
a rapid E-wave deceleration phase, an increased 
E/A-wave velocity ratio, and decreased isovolumic 
relaxation time.
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She was maintained on aspirin to prevent atrial 
thrombus while awaiting cardiac transplant.
3. Discussion
The mean ages at diagnosis of restrictive cardiomy-
opathy in two small pediatric series (each with 8 
patients) were 6.3 and 4.0 years, respectively, with 
the youngest child in the latter series presenting 
at the age of 1.3 years.1,2 All of the reported pa-
tients presented with evidence of congestive heart 
failure, either systemic venous congestion or pul-
monary edema. Other common initial symptoms 
of restrictive cardiomyopathy in children include 
failure to thrive, fatigue and syncope.3 Our patient 
was diagnosed at 1.5 years of age and, aside from 
nonspecific symptoms, was unusual in having only 
abdominal distension.
Restrictive cardiomyopathy accounts for only ap-
proximately 2−5% of all pediatric cardiomyopa-
thies.2,4 Because the number of reported patients 
is so small,1,2 findings in adult disease are often 
extrapolated to guide clinical evaluation and man-
agement of pediatric patients. There are, however, 
some important differences. Adults with idiopathic 
restrictive cardiomyopathy have a relatively pro-
longed course and reasonably good 5-year survival.5,6 
However, in the two reported pediatric series 
mentioned above, the average 2-year survival was 
< 50% from the time of diagnosis.1,2 This difference 
in survival rate may be due to delayed detection of 
the disease in children who already have overt 
congestive heart failure when they present, in con-
trast to adults, who tend to be diagnosed earlier.
The diagnostic criteria for restrictive cardiomy-
opathy are: (1) marked biatrial dilatation; (2) nor-
mal LV chamber size and LV ejection fraction > 50%; 
(3) LV end-diastolic pressure > 15 mmHg; and (4) LV 
end-diastolic pressure at least 5 mmHg greater than 
RV end-diastolic pressure.1 Doppler study reveals 
diastolic dysfunction consistent with restrictive phys-
iology, namely the typical square root sign. Our pa-
tient’s findings were completely compatible with 
this diagnosis, and she had no evidence of pericardial 
thickening that would suggest constrictive pericar-
ditis.7 She did not yet have significant pulmonary 
hypertension at the time of diagnosis because of early 
detection. Other entities to be considered that may 
reduce ventricular diastolic compliance include spe-
cific infiltrative disorders of the myocardium such 
as glycogen storage disease, mucopolysaccharidosis, 
hemochromatosis, amyloidosis, sarcoidosis, and en-
domyocardial fibrosis.5,8 Our patient’s absence of 
multiorgan involvement, a history not suggestive of 
such disease, and the cardiac MRI helped to exclude 
these possibilities, although we did not do endomyo-
cardial biopsy to rule them out completely.
Pediatric restrictive cardiomyopathy carries 
a high risk for rapidly progressive elevation in pul-
monary vascular resistance9 and for sudden death.10 
Poor prognostic factors that have been identified in-
clude cardiomegaly, age < 5 years, thromboembo-
lism, pulmonary venous congestion, syncope, or 
chest pain at diagnosis.10,11 An increased echocardi-
ographic LA to Ao ratio at initial presentation is also 
a strong predictor of poor outcome.3 Because of 
the poor prognosis of this disease, it is recommended 
that children with restrictive cardiomyopathy be 
given preferential status on cardiac transplant wait-
ing lists.10 Our patient’s young age and increased LA 
to Ao ratio put her at high risk, and she is therefore 
listed for a cardiac transplant.
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Figure 3  Simultaneous recording of both left ventricular 
(LV) and right ventricular (RV) pressures illustrates the 
early diastolic dip and plateau and nearly equal diastolic 
pressures characteristic of restrictive cardiomyopathy.
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